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1 

[W**l] 7*F-7^^a^«#^i^-ori: 

s ass * 4 3fc5*5*;**ftaE«fli cs^t, 

&&ffi<7)*X'ffilE.<D'<ZlZft'3X&i&&tfLi1%ft? Z> X 
x - vfg t ; B StwffiW *4f 9 £ & 1 tat" u - V 

a*a«-t *8 i<aft«*&5£+* »k ±e 

363R*tt3lE*«i±o>lI*U, lingo llBXo'o, 

J: ? Jcfis»*43fc3*3MSfc ; _tE* 1 <7?3fettic?& 

fcafcaSSwtfcSEEttfcBMSLfcSSIflf-ejfe 
SEi-4#*ffiitn#g!:i: ; fcSE**.t«>l!89as*.fcii*K 

ioT&T4±E#3lW>»£«SMt*t*aiL, £*lKR 
t ;±Ej£3lt«#&ttJt1-4*i*«^fcJtttU fOM 

<&*Ktts*a*«***<&fcra*isjie-r4rfc < kjbv» 

[»** 2 ] ±E* 7— v^Sd* 2 £ < 

tL4 x^'[fi]SL' f y*I^OA*i;J:o-CiEI!]^n4, II* 
m 1 E*«361Io 
[11**3] ±E* t— £«ttStt#8K 

-t - * - J: o TIES!] $ *i 4 X / Y It * -f - v 

< b <b 2^[fi]lcSJ)< i t i:itLTv>4, I»**2E« 

Pel U«3t*K i *W L Tffiffl * ft 4 jfcW t HKft L 
v»**S-«p-3j:^ u««?*#iTv»*, flt#glEtta& 

So 

[ffl**5] iEJt^S* 1 , _tE#*«>flIflJtf>#fil 

[it** 6] iEafc^^s**, -tEftswaja-r 

95i*fiT***ri: < k1-4#«***, iEISlRtf 
*2«**li«>3tHHfc* , IIKfl«nc|Bli:-e, - 

S^2©*itf, 3fejft*JiE^2 W5fettt-J&v», ±IE* 
[IS** 7] iEitlftm^S**, _hE***»e>R*tL 

mssr^-tr, is** i enost. 

[W**8] .hEttfta^K* 1 , li:, ttftfoafc* 

«-iiii-r4±E^m^^.<7?*o54jg^itm u *S2<9t£ 

*«-S-4rS&-r4»2 0fcffiS«r£-tr, W*fll7E«0*SE 




[19**91 ±E*i=-«J#a**, ±E8lR0 f 8 2O 
£411^*8 13^8 2 fcttKU MLfc 

XffiolflERtf-frW&frftjSI^ ffl*S 8 IE«c<0^ 

So 

[iit**i o] ±iE^m^s^ «8E*©***:a 
ai-4±iE**co7feco3As^^mL, -tnutas-r43e 

SEfg-§-*5M-4iia*|*ai84:#tr, ff**l!E«<9^ 

io [is**ii] iEjtusai^s**, ±E**»aaE* 
ej£*«-s- k w i x %-mm mmiE * t? ? * 

tr. »*# 1 E*W>SeS. 

[11**12] ±E*m^(fi]#a7)N ±E***JflR 

w/h 4 ft mmm x Btr& tcfi ft $ -t 4 ^^^p 

gfc^-*, Clcoi§£\ _h|EftS7i J #^4^JC0i|igSr^i- 

sb^*6, is** i um.<omm 0 

[IS**13] Si:, tttt©**i:WlBtiliB7' 

20 fltUII^^ibn, ±fESiSHf-§-£§S1-4. IS**lfE« 

Hi**i4] ±E**«-f-*Eiti-4#e* 

4 ±E**#-i- S: x. 4 /c * U JE^ffl v > c, ^ 4 , W ** 
1 EScO^Sc 

[M*Jll 5] J:E**a#a5i*, ^SfcoSISSrJt 
aL^:Jfe*^aii-48 1 co^dUSt, ^3SE4'W*«*'b 
R»Lfc**»mi-48 2 0*ailli:, ±E* 

i5.i/»2co^aifi* s , -g-H-rtt. » i Jkv s &2 <n\%% 

* 1 Ettco^fio 
IIS**16] MIC, iE»10*tt*fci*2 0 

tT^-r4^;**l§i-4*IS:*-g-<A. itucti?, ±E 
5ei"4 J:'-5 H-T4, W*S 1 lEfc^So 

iw**i7] ±ie§iw7ti«tosgiiiiMti 

Hi: ic H *> 4 jttmSKKfiSI* <pRltLtAltL 

r < 4aa%3tcu^iDUfiKm«i*«: t ^ h-r x. ^ ce 
±E*.iftJRaiEP$nfc*ai«5»ttS:iH 

W** l CEttaBB. 

so itfti*4 J: -9tc2*cottlc^-ttL, -*C0SICI± 1 o 



3 

**SEfc* d t £ a iff, #3t3K«±ft* W*^tt«mS tc 

T jffl^-f 2, i t U J: •) jfc £ IZ&Zfr 

lis u^fal*^ t> M&&5k<r> tztb(om%.m^ £ SS±-£ 
mti--2>H*JS 1 7 KfBfSWggo 

I«*JB2i] ±E*lftHi*tfcj&*, 

[Iif#JB2 2] ±BE**m^S**, it:. f££<f<75^ 
HifctflJ Lfc* 2 ©j£Sfl-§-fc»i-*j& 2 

2 3 ] ±f£m : F-fi«)^S^±IB^ 1 Xtf* 2 CO 
* , wis-r * # 1 Xtf* 2 0£3>«-g- 1 ±fc« 

*«2 2Eno9*it. 

tr» W*S2 3E«Oi£g 0 

r < * aa%$ \z&&idm&nib* * 1* tz h i- «t -5 \z ge 

«*jI2 4 \zwzm.<Dgtm.<, 

iss*Ji2 6i m&W)M&&t>*tmw.<7)ftitot:]3:\,*\z 

afti**J:d»w2 3*:oan«-ttU -*«tti:iilo 

^ial * * jrsssc wff^j- gHab* 
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Sri* -w^t Lte&tf&vry*->te\,->bi2.»btz 

•tt*ifeEg*«tt^-iatta*s-c**, b*j12 6E* 
10 w±<nffifc<ofa?&iz*ifo-r &±%zM£ig-%<ojz& £ £ 

4 < £ <> 2*ffi]ic»< i -9 i:-giLtv>j, 11*^2 8 

IB®<7)^g 0 

HB*«3 0] ±IE*^#S**, ±Ejt3ROflllfi]0* 

20 l^?r±fB^(D^^tcWLT»S L\>->K%i^X^\,z 
0«K$^>5,#g:S-^-tf, 2 9 IB«cO^So 

IW*JI3 2] ±E*lftHi#SA», UK, *3SE+W* 

»*JI3 1 lB«t<D^S 0 
[ffi*^ 3 3 ] ±E«^ W#a*«, ±E» 1 RtT« 2 

30 (7)^{g^-Sr^lSL» f ^2 0^£|!fl-f-tJt^cL, ML 

* K t> & it® im&Hsi&immB ltawl 

T < £3£%%i::g|^jK£KH%j|t«- 1 fcc, + J: ^ (cgB 

40 ^m&frhm&^cotzfrvm^m-stz&ZL^Ltb. z. 

lt*Jl3 3 (CfBK0^^ 0 

MntttZ>£7iZ2*<?)mzfrt£L, -JOftClilo 
0^l|XM^HS6$r*AL, X*b*OttmittOlow 

50 -O^r-g-t LJS^^-g-oTu^i/^tSie)^ 



5 

m^£It**3 4 KK«0£«o 
[11**3 6] iE^ft^®**. «**0*«<3it 

ft«r*5£-r&. It** 3 5E*W>»«o 
Hi** 3 7] ±K*f— v^ga*. 

4< t t 2^(^1:^1/0- K1"£ J: ? K^flESftTv* 
& > II** 3 6 EfEO^fio 

[If** 3 8] ±E*tttB*S**. ±El"— F*I£* 
t ft i ^ 9 ±E1*3£E<01I<0±E« 1 OfttCifi 

jiE*«* j aai-&»2^3t«ii*ra5fei-*#ss-^ 
< t <>-e<7>— «»^±e»i ^7twt*aT% ±Eaa 

[1***3 9] lEjt^a^ ±E****aa 

^tttcJ: «9^Hfi<;^rix/:3eimSr±E»3 OttU 
iBoT, ±ERW«tffi«lw|p3ttr^MW^r^ Llog 

in***36«^e>±E*i<o**iiu?&o'r 

**3 8Sf(7)Mo 

[»**4 0] St*. ±E*lS.0 f »2Wjfe*«*^ 
JESU JiEK : f-»*e^A*i-*r- Mf^£ff^£b 

It** 8 EttO*«o 
[It** 4 1 ] JtEIltt¥ISW T : ±E» 1 ^^Sif^- 

2 O tMf C i o t h it!Ll ^ ±E^- 
It** 4 0E«O81o 
[0 0 0 1 ] 
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[0 0 0 2] 

ffiffli" $ )V \z%M<n-k ^ z t 

io [0 0 0 3] gi&v^^aEv^T- ^* S »*L^"*^ 1 

^ • tU^> • 7*'7 hV-XAMI Sv^f^ (Jo 
hn Bruning et al., "An Automated Mask Inspection S 
ystem - AMIS", IEEE Transactions on Electron Devic 
es, Vol. ED-22, No. 7 July 1971, pp 487 - 495 ) 

20 AS^SS (Automatic Photomask Inspection System 
and Apparatus) J t 4 , 2 4 

7, 2 0 3-f-lCia^StLTV^o i<7)*l|iRFltH(±7 * 

Y^^^\z^^fihm^<o^9 (jaT^-ftPf 

£o $tz. rUf^^Sv^rA (Reticle Inspect i 
on System ) J v* ? fc^^B^tt* 4 , 9 2 6,4 

[0 0 0 4 ] *«i3K* s «*tui*icatL-c. 

It^^t^-ci &IH*S**# < 4 & * ^ fcffijg-ci&ft 
TU?iJft^I^ aft***** 

itfff^I^#LTV^ 0 198 1^1fl2 7Bt:tiLevye 
40 t al. (O [~Slfj7* hT^^tv^fi.R^Sl (Au 
tomatic Photomask Inspection System and Apparatus 
) J fcv^£ffcO#ll#fr»4, 2 4 7, 2 0 3f 4 { 
5MtS*U 1 9 8 6^4^1 BKliLevy et al. (0 

Bi*aio3tA**Lfc7* fv^^t^ta^fe (Ph 

otomask Inspection Apparatus and Method with Impro 
ved Defect Detection) J t *|S;0#Sfl$itJ& 4 , 
5 7 9, 4 5 1 9 8 6f 12^306 

UliMark J. WihlO [m%&m^&*^i-Z>&W)y * h 
"7^^^^'>-^*rA (Automatic Photomask Inspection 
50 System Having Image Enhancement Means) J k^ife 
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fo(o%:mmt% 4, 6 3 3, 504 z 19 

89^2^14 BtciiSpecht et al. <D r&&MXfiH*& 
ft%xRZfT7j y * y Y ■ ^7v^7^^«t^M7 
* h^XZRVU^? Mk&&Rlfmm. (Automatic Ph 
otomask Inspection and Reticle Inspection Method a 
nd Apparatus Including Improved Defect Detector an 
d Alignment Subsystem ) J t ^^^T^H^If ® 
4, 8 0 5, 1 2 3-tF^T^ntv^ 0 Z(Di«liZ^ V 

-t<0-«i LTIi, 1 9 8 7^2^1 7 0C^TL/:Sa 10 
ndland et al. <D TiilJ^-x^^^v^x AOST-SUW 

(Electronic Control of anAutomatic Wafer Insp ect 
ion System ) 'J tv^ £^*ll#fr^ 4, 6 4 4, 
1 7 t**"C# So 

[0 0 0 5] ffi*->7 HS^^^aW^tBffiL, Sf Lv^ 

<&*3. 0. 2 5 ^ ^ n >J^T^*lOj»tep8iJnrSEtC«: 
o/: c £<*>«fB(±Burn J. Lin <0 1"*^ * ^ ii* U i3 

hiS-tOfifeOBRSJ , m 1 0 ^ n u 20 

V^77^--y>#y^<^iEI, SPIE, jEIf 
SBR^. »1496*. 5 4 - 7 9 ^-v (Burn J. Lin, 

"Phase-Shifting and Other Challenges in Optical M 
ask Technology", Proceedings of the 10th Annual Sy 
mposium on Micro 1 i thography, SPIE, - the Internati 
onal Society of Optical Engineering, Vol . 1496, pp 
54 - 79) KfE«S*LTV>& 0 

[0 0 0 6] &.±IZ* ;KZ>$CfiBSrg 

mtk m -r h tz co i&mLtz**, ^-rtMDtfL 

#****4>t\ *3SEa«fciri:«lft«:*itr LSdo 
[0 0 0 7] 

[0 0 0 8] #1191016 2 OSMBli* *So$ii<i* 
« t L T f Uffl 1" -6 g iSfi^f £ Utti" £ i t T~ 4> 

[0009] *&w<om3 (vmmiis xmvtkmtms 

[0 0 10] 

[»H*SPft-r 4 Lv>&ifc!R 
XYAf-y (12) t, (16) t, £ 

^W«JSMfffE*#i:*«;tT:fciJ, XYXf-v (1 
2) U J: (14) i»XYTI±* 50 
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mmmL. (n) t±u— v oo) itii 

(3 4) RtffttttUS (3 6) t, U- 

^***aaj6Si-4#w#*»*tt* (40. 

4 2) 4:S:«x.riJi9, *^IWWJB*r3E>ji*ttX Y*t" 
[0011] 

4<0tN ^lcB^i,v^T"7X^ t>6 J -C-£ 
4„ Si:, ««W«*Tii«:<*jRjfe*ttaii«aa*«ffl 

LTV>* *"CBruning et al. tffflTp LTV'SAMI Sv 
14ii* ? flJ<o La»L*a*5>, f£*0**t 

^^iifaiiUMLr 1 9 7 4^12^3 BKJason H. 
EvelethUft-5-3 titz r i £***»3t*^ * + ^ 

S*83, 8 5 1, 9 5 l-ttcfE^ftTv^tilfrfSB*- 

[0 0 12] Hie, $P^tlii*i:2lSSL*^v> 

* -r- LTv>i. *fftt«fc«iigcBri!feici-* 

[0 0 13] -Ojfeic. *l6^T-liiSiS*tRW^:<7)M 
x. * O T*^ Rg <7># « 4r JEW K ffl 4 i t * J T* § 

[00 14] itz* ^WXltiZm^? Ym-?*? (ph 
ase shift mask) i> oI1&X'$> Z> 0 19 9 O^ftC 

l±ffi*S->7 HvA^Mlci I) 0. 105?d>OI 
i ts&'-rS 4 iJW^*fLTV» 4 „ *%;WX- 

[0 0 15] IC, ^H^-Tliv^^Oi^iH^'bliJ^i- 

HiH^SH^^T* § 4 <OT% B^ra *fiff#*»-f Sit *»T- § , 

l t -7 7. ^ <o fx i) © v> s- ^ ^ < -r 4 i t: a*-c § 4 

[0 0 16] *f§^(iffa^it!)«.*:ffi (autofocusing 
method ) £J£fflLTH4 0 tt*<^v^ ^^^v^t^X, 
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[0 0 17] 



[0 0 19] ^B^TMi^X^ ^-x^twfPBiJ 

& * X n ft & a*, ^fiaoan^li fig W3fc<Oi£;g kse^ 
[0 0 2 0] 

[0 0 2 1 ] HHi*»W^*^<3e;^*S»a6Slft* 
[0 0 2 2 ] 

3fctc J: -5«*oa-&Hi±. 

*HJ:-&3(fe*4|S|B#n||Jfe-t*o »*fii±2*Ojt»* 
[0 0 2 3 ] XM*«ffii-&BS^«i^-t 

2«3ioiiif«ra±^it«36 t fi 1 *>^&o tyj t<Dit 

- KT«i, **»ftr**y>ft CADS (n>t 0 jL- 
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ft * tm-t h HfttfifR i: «: Jtei" -£> - 1 K J: »> fcPB**« 
lUSMo C AD Sr'-*^-*ti#Hi|$H 1 »4 , 92 
6, 4 8 9-f- ( 1 9 9 0^5 ft 1 5 B K&fr L/cDaniel 
son et al.^O [Uf ^^^Sv^t^ (Reticle Inspec 
t ion System ) J ) izffl&i S ft"C J: 9 Ulfflfft *7 * - 

[0 0 2 4] B1K«B&*^L*:J:-5U. 

0li«3lt**ft-C*-&*«l 4«r3t«Pi-&^ 
t-- v 1 2 i:, jfcfStry^fi 1 6 
10 7s - Ttr~f9 18 k, lHt7'y7fA2 0 fc. 

Sl22t, WJ»fl§3 2 4 k, K2 

[0 0 2 5 ] T.'t-V 
X-r-y 1 2 co»J Lv^HJSWJJl^icl^iEi-*^ *x 
- v 1 2 lilWfyvXfi, 2 0CJ: »9 ftljf$ £ ft 

7- A 1 6 0tf«i:WLtSSl 4 *r|W|— ¥Mrt"eteff 
=&f{j - i: § & t COT* - i"CliJt«i" 
20 ^Hih^TiS < 0 

[0 0 2 6] mf/vXrA 
112 li^S^^v^r* 1 6*J:»9BL<^L/c7'n 

3EW*T-*&*«X*i7 * 1 4 Sr3tfiFLTv*& 

30 ^-r- v 1 2 tiXtttC}&oT— ^O^lpJlC^ftL. -S 

-y 1 2i^«7)-iioift^i^Sto :o^ci 

3tiB3 2 ^813X^04 U^i-J: ■? ICRI— *S±0 
fflSSO|BJ43 3 . 3 5, 3 7 (y * h * 

**«JSKfif»3 1 Kte-j-CffigiSitao 
T% «3fcW*-c*&at«3lii^^^ 1 4(^SiW 

8fc«^)«tailiaa3t*ai»3 4 tcj: 5* 
S tt £ o **** ***^R»jHi«5^tt ^ RMi" * *ST 

**^e>OE*t3tliR*t36*ffl»3 6C 
X 19 ttffi Sit-So «*c»a+&J:-5U, 

[0 0 2 7] *¥3tglb£«ft£&tt 1 0 W*iB 3 0 a 

(Ion Laser Technology) tt^O^7-*;W5490A5L-00C-ll 
so 5 i*iiLTttffltSCt* , -P*4. *iB3 0*^fla 
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2 CO 2 flO^ffjt^JE^Oia^^te*^ X *) ffifa * *L 
£o W^li^BWWIS 3, 851, 9 5 1 f (197 
4^1 2 3 B tc5Sfr. Jason H. Eveleth, "HighResol 
ution Laser Beam Recorder with Sel f -focusing Acous 
to-optic Scanner") tC|E«t? tiX v^&^ffi t [W] US ife 
T**»*Y«*rp|UlBlPlL, XttSft^ife;££-£&o ffi 

ft*KiijfoHU£;*:»4 4 tog»<o— *«S4 6 i^Sii 

[0 0 2 8] ^1^^X*-Y^4 2 *^ffiT*fc3fo»li 

[0029] ^(n'&itmzms sizx ^si^n^ 0 $« 

U 6 2 6 4 i: tc^iK £ ;ri& 0 tt:S§ 6 

[0 0 3 0] Ut&o T Jt tr*»tiK»a 6 5 lz 

t±^ s ttT a ^ ) ustfa 4- a^-r & 3t * uttffl s n 

So K-7-xOWXZs 6 7 *ffiv<*T3fe*;£ft«:jftSkO 
J3BT*SIIIISH*:TV*So -7*ijXA 6 70m^Jli, H]$e^ 

it1rZ><DX, ffi?l^3 9 0i»(B* , *fbL, ftftWKIifc 

aEajK* f se^i- * o as;:*:** 2^L^?nt^^ 

• *-f XSra^^JEH-t&cii^-eS&o ) m 
7t3t«i±a7 4-CJR»t$tlT. fcf-A • y 9 7 6 

7 6 i 9R» Sftfc#mt«ffi»8 0 tcAlt£*i£ D 

'J 7 ^ 7 6 *r2iaLfcjfc**±i*!»U>X8 2 tcJ: 0 *« 
1 4±K**1-& 0 £«1 4 *Sabfc3tl±*#U>X 

8 4t:i: O^Tt^tL, *3K^vX8 6tcJ: ijaMttHi 
SI3 4±H«*^ft* 0 

[0 0 3 1 ] t-h7^"^X - -fr7y*T* 

;V "7 4 ypfg^f- (anamorphic elements ) SriSiHb 



12 

b , ^ tc c <D — ^ft b T SB cos |pj t-c is it & * £ 

ft «9 > ^T-Slpjic** b"CSi64*l&I*cftv»ftR^ 
14, £«1 4 ^P>«)R»*W«|fIS:EtBt*i k I: J: 

[0 0 3 2] ik^wmizmw-r Z> X n ISRStf>*-h 

2jfi50;)fcgfc^j£oTv*£ 0 — S^jfe8S-Ciin««b> 
Xi±x**|p]^c>Sfc»^tc»*S:*rb-Cv^v» 0 jfiS 

cojfeK^(±n«tt^>x(iYtt*i^*^^fc»-&tzffl^ 
[0033] h -7 *-$Amyt$L9 3 ii. tr-A • 

y 9 6 0 \ZX *K R*t3fe«Ui3fett^*&o Tjl trR 

*f*ift9 s^rfb&ststi-c. MKtr-A • 7,7^ ? * 9 

20 4 tci: O^fltSttT, gljcotf-i, • ^yj 7 * 9 6 Kft 
^oTJttfo tr--^ * ^"Xy -7 ^ 9 6 U J: 13*- h 7 * 

9 8S^1 0 0 Uf&ofiltro 0 2"C(iXffiS(iffittU 
SffiftcOT*. RfS«U>X 1 0 2 (i«ffibTV*&**, ^ 
<rat* : fTgUO*ttH*-6R«ttW>Xl 0 4(iW 

*fi^X-f - K9 0 HiiU^3fe»U<±. 3»*tl/>Xl 0 
6 fcKitt>ft.T>** 0 |W|-o«ims-c*^MEg»|pj 

K9 0, 9 2 t^i 5KSSn*-5-ti-rfL03fej|ft^atBfM 

wmsRzra6 iz^ti^n^mn^i o 8, noav 

#HS^10 8, 1 1 2 i LXm-fX 9tCXttS[^]tC^ 

^Stt^fS] (YttSfS]) HSE<bi-*i ^liftv^^Hyi 

X^ * - KI±#KR?BO#ttl 0 8 HJ: 9BR«-Sii-6o 
«3tWft3S ? ^„«fi:«*^"ftiS4:, — hX>f 

<^ (BI5 0#BB^-§ri io), mjjoy* h/^t- K 
CflBj*bTv^*a(iBBj^j4o*¥*I^^S^ 
(BI6^#SSW-§-l 1 2) o ^(D^itiZX *)mw.ft& 

1 SrSftffiffl^* h x^r^-- K9 0 OXWUf&o fcng^ 
R*»?>»?>it4«^ A2S:Ifttta7*h^*-K 

9 2<DxmizrB<>tzmfrPifrbfthtiz>m j %. Bum 

- K9 OOYtttcj&oTtGg^R^c? 
t#^n^m-f-, B 2 SrjSftffiffi^* hX-f^-- K9 2 CO 
so Y«iHJ&ofcEg»R*fet#c>ii-6fl^-i:-t4i:, 



(8) 
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lEfl-^-F c li#CO^T*3EStt&o 
[0 0 3 4 ] 

(Ai-Bj) - (A 2 -B 2 ) 
(Ai +Bi ) + ( A 2 +B 2 ) 

6CJ: ^M^itt, 4<^W^^f2fiLTV^ 

aa*»nj»3 4i:j:»3aiii?n, assn^ 

[0 0 3 6 ] Rttjfc***- Ktt>pa93<02£«<7>«B5O 
[0 0 3 7] gfflWft^ffSSIfe*- K 

ffifl^rnoiBO^ti^te^aw^^&ffi^tcpv^To^ 
^M^fL^o sp*», ttffio-fn<oiBi3c«iaE«ic>paM«: 

3 4 i:J: OlfcttiStu ?Fa*Offl»«r»^fc« 

a-cttffi co r tL **iW5e * ft & o a « <o -r *x * as l t v » 

&Hv* 7 * 6 6 liBf3v*T:fc 5 . e-A^^'j7^6 
OK* I} RW^tL/cU^-f 1 4 £filf& 

LTV^'J 1/- • U>Xl 1 OS^l 1 2. i&OKigp 
»C0ilfcv^t1feU>Xl 1 6^ailLT. S^Lfc^l 1 
8UAIti-^c mi 18i:i>!)S»L/:l/-f*«l±ra 

t^e&SriEgi 1 ) it, tr-A • ^t^j * 6 o> tr-* 
i+^ai??3 6 t^ASti-^o ^tLt[^0#tz. Rtaokm 

S3 6 t;:i±*«Jtcfcf- A •^■/ , J^6 0 ^2SL, ^ 
K*«JiO*&*^R**LTKo-£\ tf-A - y 

* 6 oiz xi) ELttt z titzitiiXii-r&o ztibomxfti 

ft&o 

[0038] ^mmo^&mz ±&mfttit& 

ft^ftiM£KL*-c£&v><hv^ c tiiit^ ticft* 
£ft*:v> 0 aa*0«ffifcR*t360l*ffii:S:|f|B#Uffx. 
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- (1) 



if, aa**ta«uj:»3^aw&XBS:«ai-&cit* j 
•c§sfc*itT«r<. r»*«wsuj: v)?Km<Dmmzm 

(chrome dot) ^fnt^JSW 

10 iotaaMUiS* ^ iiie» * aa e> ti * «, 

0»^Kli&i3Ri*L4v*o-CN RS*jfc#aB*<bl«fc 
KOR|«£^iTa^t;M#^ft&^ 0 :o J: ? KRftbfc 

&tfaajfcoM#£«ai*&^fcKJ: s^ici-s^ 
R»*xvaa*^aiia[oJt*s:»i^&ik^j: 

20 [0039] mmz^ aaTt^afciaffiorftoiiojE 

^ ^f^^^^ifei-^ - <h ttHo fifi'>7 

^(i»ffiw#^a*>nTv^®«rto^awi^ra*«t 
Hm-km, ^a^4Wft^4v^i36*aa*« 

£ft&o 

[0040] ftuiaffl j -> tf j.-^ 

WJffllffi 3 > tf * 2 4 tiSrl^Stl^ (operator con 
sole) SO±W*UfflIS (master controller ) t LTi 

30 fAXa (Sun Microsystems) J!0*/<— ^ * n>tfji. 

(SPARC computer) CO J: -? * 0 iS^fi^ 

ST ibii/:ftf ^i$<t < ait^ J: ^ t:, it^tt 

[0 0 4 1 ] IKtry^r^ 
i?St7y^fA 2 Oli, ftlj{flffln>tf^-^ 2 4* 

40 2 0 li, aa*1*ffiS3 4 aORS*7t«0iS3 6 

^ ^SUffllffl^ > Iij.-^ 2 4 llfKjgU ^-r-vl 

[0 0 4 2] ttffiO-fftaVJMBOMaOSfllWSrlSft^ 
1^ Mftlffl □ > If j. - ^ 2 4 JlVS^t T'y ^ f A 2 
0O«SE«i»r***H4*»l 1 »4, 247, 2 0 3f, * 
l]4$lf^4 > 5 7 9, 4 5 5f, #1!RfIt*4, 63 
50 3, 5 0 4^ Ifcmm^A , 8 0 5, 1 2 3f, *1 
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flMSHM, 9 2 6, 4 8 9-?-, *IS#fr»4, 6 4 4, 

[ 0 0 4 3] ^f-y 

X Y^ttlcKttfcftfc'J-T * *9 JlEffib 

£ft& 0 v 1 2 (iX Y^iUffiofcfil^ f* 

l/F 7 7 ^ • n — ^l' — va> (Teletrac Corpora t io 
n) fllOTfiHIPS Vcoi^^T^ft (H^-fr 

[0 0 4 4] 1 2<Dl¥$ffl£[I]7tr^-fo l^it 

lirtS<^±3?*3^aULx.£ * 9 H ttl^O U-^ SrBfe* 
Lti*lTi)^o V 1 2 (i 2 ^SS^*lt^ 

[0 0 4 5] Ytt^fS]^!!?^ 1 20li7l/-A122^ 
tltv^, Xtt^[S]#t!j-& l 2 4 *3t£Tv** 0 Mf£ 

[0 0 4 6] Ytt^ft^Kj^ 1 2 0 *«fltltv^7 U 
-^122 UliXtt^ft^Kj^ 1 2 4 Sr^ftlJi"^) 
2 6M1 2 7**KtfbtLTV^ 0 M*l*l®t± 
2*Offl*U^^ 12 8i:J: *9 frT v*& 0 ( 1 2 

v> 0 ) Xi'J-T-^"^(7)^T-^12 9 liX«i*rt 
SI 2 6<3rt»KS#j&£ix-Cv>-r\ ^tt$tjv^ v 
>^ 1 3 1 IC^tttt^TV^Xll&Xy ^ ^ 1 3 0 £ 

5l§fttj-cv*t\ 5ffl<bxtt3gftttSitoi*ii 3 2, 1 

3 3 . 1 3 4 , 1 3 5 C0I*|O4lBH-5-J±«r»ltTV^ o 
BiJflO«E 1 3 6 1 5itf&1±4K* MJ7yi37tt:J: 

**[oi<io»ft**iajh$nTv^/iit"C*>-£>o 

[ 0 0 4 7] X®\JjfamW)1=! 1 2 4 »±tftftitjfe 1 4 *r« 

£SH»$ttl 3 2. 1 3 5liX»*0]<?5tt&O«ElSfLft 
CKZ«;&moSlIft#JI*|»iLU ffi«*$»tl 335 
tfl 3 4liXtt*I^O»*Offl»ita0 p Ytt*lpjO7lc s F 
i^jt*B5ih-r^o '^*7V>?1 3 9 IciRSSft-Cv** 
£«*l*ltl 3 8li, X«i#»*0*«ix«:B&iLU X 
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Wtftf$7-b>7' 1 J 1 4 Oli, X*k#»6oe*4tt£> 

7 1/-A14 1 tl^ftlt ^ITl^o 
[0 0 4 8] *-r-v 1 2 li#»*#«*«0:W»;LT 

-v 1 2 ^MJ^]t:4ILt, JSiifcKihLTv** z 4: 
dftliWH* , =ft©tt<0X*li*7>f ^fflft-M 
3 OOHEfit-Xf--^ 1 3 1 co^liBt UJ: »K S^co 
Sl^riMffl^^tttStt 1 3 2 * 1 3 3. 13 4. 13 
5 <T)%&XKhhft&X'itm'tZ>^ t iz X «9it«SfL&o 
10 [0 0 4 9] SUcOiftSliV ~7-^e-?^*x-*12 
9* f X«*rtB 1 2 6<0M»K#LT*&ftS*fc1-J: 
■3 HXttSfcrtffi 1 2 6t:li6jiiittv^l fc"C*£ 0 
[0 0 5 0] 7t>r«J 140^7 

U-^t*^; U -7 * fr-TiW (California) 0^*-fe;U 
tt (Hexcell ) * v-;v (Blue Seal ) <D <£ 

S££**-C£& 0 H8(iE17 0a8-8^7&ofc»fMig 

20 HJ--M4 2 1 4 3 CSIfLTV^o jgffil 4 4 

M42 *W0Htfffi*iS^«;*fLTv^ O! i^N- 
^mikZ-fj-j-'t^ (Duocell ) Oi^4gf4tt^ 

[0 0 5 1 ] 4 6 4rflJllJfl-*t 

*r&-e** 0 IBfrM- 1 4 6 (2. H9 K^rtJ: 9 

m<om&iSLt/«Li 4 4 t<DK\zM&2titzm^i 4 nz 
[0052] mt&mnuft 

UE«Lt\ r^*fIiS (care area ) J *u>\£zl- 

^ 3 3 , 3 5. 3 7 Sr^-r^fc^OKfffSS 1 OSS 

!TK3 1(:aoTtelTfll]L, l^-fMl^^^OY 
40 m:fffi:flI«iSni»o ^x-vl 2* s X*i^[p]Ci»» 

&1Bf^"PB^WlJ>LfcfflO»g|«3 9^ ? }fg|^fLHF^ IT 
£i:* 0 iiUf-^^^i 4 0tt(i^7 L -vO|g»«lifri¥fi 1 

Tliiv^T, ^7--vSrXtt^lfi3X^Ytt*fRlll|WIB# 
l^IEtt L4rttn(f4^iv^ 0 -t o tz * H ii $fer ^ f* - v 

«gij-c§*2 *«ra*?L, *^»B2 2<Dm%*mmL 
50 i^wFeaiatsfitaEttaiiT^w (m^-^-f) r* 
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mmmt K iBo * x - wmmm. * l x , jgjft 

$4 izii-f i * t - V nttmmn-ftfaS&LifiVb h fi 4 « 
CC9B#, K-7x(07' l JXA6 6 (IH2) WUifcLX V 
- jt^Oflg [D]73 ft*** -r - V CO X tt* 16] cD&fib tzSil 

fti*4 4 *ffiSgi"* (13)o 
[0 0 5 3] »ffii«feOfc*fr<Ptg3E 

WlrX'¥-h%&mW±.i:YmXfa\zi£&2ix2> t. Hi 

l = Asia l( 2iry/W)- D I + I 

±05Stw.fcv*-t\ A, W. D, I oOliiifflSBIk^— SB 
#!H*^5*S(iT-'v * Mfc£ tix. > tf jl- ? iztim 

A = ( 1 max - lo 5/2 

[0 0 5 6] f&^&g 

t^fA 2 OUEH^ix&o »3IS3 9i J *2^ 
4 3 5 <o^*fsa^2EOft#niij3ti--& £ , ^ 3 3 75- 
^t#f?fLK^*yy^xA 2 0 tiffif|2tiTv^t&f£ 
T"* — 9 iiK 3 5 frb&hfitzT'-* tmZZtiho 

£o ^ 3 7frb<DT-9 iiVJ 3 5 tf* 

[0 0 5 7] 3 7<7)1*3t®«0*fllJO*#S 

[0 0 5 8 ] ^>f?&*— fflL^Klt^ftT^fcv^U^^ 

x-^^-^ • T?-f? 1 8 ft *> 

*tif, i ^ £ott«&3feujH(aLT^& 0 El 3 u 
t ^-*^-*£Olt««Sfl3ffifir8&3 1 ' £^ 
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Son*^^ 2 0 4 £ I ott-&t^ 3£J£I t±^0*T- 
SE£ft£o 
[0 0 5 4 ] 
[142] 



[0 0 5 5] 
[»3] 

[0 0 5 9] 

**ftL"C. M S nfcJcB««UR* J: f - v 
1 2£#itj£^. -?-^t;^r-yl 2^@^LT, 
O^Ri*rW*ati-&o PS*»**^*^^4 0, 4 2 £ 

[0 0 6 0] gffljstfi-gQg^^aO^ 

EI l o i:fiflv7 hST^^oiio-M^ftc 

9 ^^^^ t»ffi»fl-OJ?SSr8ill»L3fl:ltntf4r^4v* 

[0 0 6 1 ] 1 6 0 (iSM^2W» 1 6 4 ri*ii8t 
5o W16K 1 6 2(±2K4»#-CJgffl;$tLTV> 

6 4 uifeitL-rv^a^jfcfgaioao^i 8 1, 1 83 

18 1. 18 3 tSoti^^ 2?§*f|i*l 8 0.1 
8 4 S:«o-Ciiv^4v^ ^+@8|5 1 6 2<D±M \ 7 3 1*5 
^S1SO±ffi 1 7 4 J: 0 ti^v^or-, 53IS*0±ffi 1 

7 4 tm--c^mm^j: ^w^tix^^^m^m^ 

1 8 0O«*jam*W*LTfi:ffl**l 8 QJ£-ftiZ>o 
[0 0 6 2] hS!"7^^0*:Piilij3toA^3fH 
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StffiS3 4 (02) »?«a$ft*o wOttfflttWii 

i 6 lxiii 6 2ofcPB*ttftai-*;:fc* f -e§&o - 

O ^RB li 2 «Jg* & o. — o li^fflSB O/f Off 2 
* f BfS <DW 3 T- li & v*«<&*\ @f SOU ^^^t^i:f 
li, Will 116 1<?)< tar* 1 6 8^:ixt:SS U 

SI5»/itt»ffi*t*l-«-SifiL«: < 4&C0T\ SajtUi & 
ftf«HSIv\ft7& s *i:&o »fflffl5 1 6 1 Izmir £ 7 iz&ft 

[0 0 6 3] 6 2 0_tffil 7 3 O X 7 tC^* 9 

^^jfeatSfL^tcan-C. ill 1 8<0«*HCJ: «9*«3t 

RSihi-Sfc*^, itl 1 8 0««tl±tt*»l 6 10<M 
4gEffiOS*:«45U 0 < f&^R^i&o ) *£*B 

S162 0±® 1 7 3 CO J: 9 4*^OftffiSoaj^(±. 
m 1 1 izm-f X n *IE5£ift-c i *-6o ±ffi 1 7 3 tffff 
* h **3fc»fi L + D Kflr HI" & ¥® "C * h 4 «« 1 
8 0 (BI10#«Q ti> Bta«ft-C««2 0 0 WL 
Tteffi j&*D /i iff ft TV^ IE3£r£ £ ^JSE-f -5) o Z<DDtz 
ttf4ffi^-rnrv^»2 0JEa&*iS^2 0 2 i: Lti 
1 1 ti^-f c 

£ftT^v^;Mt£ft£o iftiiEIl OOTfflJKJ^S 

tLTv^& 0 iHiianiiaa3t«as3 4offi*tcj: 

WfflSl 6 4i*M&£ivx\<*&fr£7fri)*mfc2ti, ^a 
Wffll 6 436*jfeSS*irv^tgl±. R«*»a»3 6 

Xx*2 0li. II*OY*BU «jE*t::*a<b 

titzA, w, 1 0^^*20 Daim*owi6-t*jt» 
ffio*£o^ft£ifc£-r £ 0 

[0 0 6 5] lE&mzi$mffl®itf$>Z><DX^ 3 6 0 SO 
ttffiorn^Wffi^&jmftOJEffcSrEBIIi'Sw ti*X 
l^v^v^Sft^^$,^ 0 L^Lii*^, 3 6 0° O 

(ridge ) ^titLTV^i^:L^i:^K i: - 

iitttSlt^:^ J t^o ftot, 3 6 0° Ofi+SO 



1) 4SBB¥6 - 2 9 4 7 5 0 

20 

•flilzX 19^1: li CO J; -9 KiLTfB&^ft&O 

[ 0 0 6 6] v^^»S#fftffiic^icspfl 

-e*»K 1/5 «/>S»»*ffl^fitffiv-7 hH^**-Cii 
*g4-5 5^nvi-c^sefb«r#«'i-fLtfAv> 0 # 

10 ft, Mx_lf, ft-if-l 8 0. 1 6 2 . 1 8 4 "C^-rSSfittB 
S^MOffi>*»4ffl[tBWl*ft* c SST-*& 0 Cftt,OH 
*Wffi.«ffi5oKHEl«Ji4 5 ^n>*Mt fc **nmei4 

[0 0 6 7] **H^RB<0**C:4: t^i-ga[^ttffi<7> 

rft^^v^^^^^^j^-t^/c^t^ &mmi 6 2 

la •}«teftTv^aWIB*ftUjfettfi* t ttJ|[Sft-6 

(ii 0) o ^om-timmmiz x nmt>tix^^^u 

■MB8L/;2^ ffllx.!*. ,fi 1 8 0 1 8 4 Kistt* 
20 (print wave length ) T*Oj^O L £ WI£Sx. Tf^ 

[0068] gnsi^stit 

B K *3 & 7rj£&g «: ffiE \Z&WL L T (H) O 

-r*iRK«iftr*ft!RF« na^jE3j**i:fe^ir-5 

t It 9 o ^>f fc^'f twitter**- KT* 
t±. ^^3 3 (B3) OlJ^ 173. 180. 184^ 
TfeKfi (11 0) 3 5^*t/Si-*M*^3tttft4: 

30 irb^C^ft^o ZOitmtZ X y) ?4 3 3X^3 5 

^PiH^ft1-^^^^^v^Tteta$ft^^M^6t)#m^ 

i: C A D * ^< - ^ [*I Olf fg i: ^Jrtfjc 3 ft £ 0 

[0 0 6 9] jc^^ffiiM^a 
n ± n iE-< tz ffl] 5e J£* "C t± x v ^ ;u a #j * m v ^ T , ^ 
iOi 9 KS£g£ft/c1i*»m* (grid points ) X<D 

[0 0 7 0] ^fflftO*U5eC^S4T^n^S:aSbE]K 
1 2 t^-fo iO»abEItt«*(iH 1 o^eo 
^2 0 8 co*/n 7^i:}fA^a^tOT*^ 0 RjH-jfe 
MS3 6 tci »9»<bft&T^n^i-§-A«T^n^ia:3H 
1 0O-^A*2 0 9 tc^^ft^ 0 r±u 
^ffi«»aiS2 1 0«OA*2 1 1 Kligfc^lcJo 
TiWW*ft&««8 2 1 2*»e>glI^«** f «W&Sft*o 
W«^-<OttffiS^Jt«Lfcfi-§-**8 \£v FOA/DS!ft 
S2 14i:J:i3fy^;i" 7 *-z»icSE*Sft. 
so -f21 eS^f V9M%Mlv >f;^2 18 tJiinsa 
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i"^o fv^VfiJ47 -f 2 1 8Mi>3-y2 1 

&o -x>n-^2 1 6 1 4 O 8 If? h 

jl > n - ^(ir-'v * ;Mi#cofi±te<oft:mic-tf n 

agTAM t LTfa-f-fbS^U 11111111 K&& 0 

[0 0 7 1 ] 4feUKML/wE18ft«*Ii. 

(PLL) [H&&T-$>£ 0 oi>3-^2 1 6<D&jj 
ii> «»ffi«^#l&fiw9Mb*:*1-o 
[0 0 7 2] jjS£»«jt:»y^fAOg« 

*«»«0«t**:Hl 3i:*to flM&{b<3fc*UH2 fc 

[0 0 7 3] iOfg®«*2fi^e- K-Cftft$ii:*tc 
ti, HI 3 <£> ( a ) ti^i" J: 5 fcf-A * *y»J y * 
6 O^feOjfcfcfUtLT, ffi#M2 3 2. #»1/>X2 

3 4 . glJ^tf-A ■ y^ 2 3 6 *m%>%M2 3 1 

^^LTS®^to§i3 4 ^aia-f *****S:^«i- 

^^i; . fcf-A . y * (pelicle beam split 

ter ) 2 3 0 j^fsNtiDx. <b =KTV^ 0 *i£jfc»fcjfcB&2 

4 0 U?&oT3t*3&Kl 4 &2fii-£iftfft#JRfcOT8£ 
3& r 2»*&aJS3 4 ic J: ^^ffi^n^o 

[0 0 7 4] Rtf jfc*- KT*(i, ( b ) tc^f 

X 7 *2*36»**lf- A • Ts-fV y 9 6 0 iZX 2o 

Sz-Si 



tan G = 



la 2 -(S 2 -Si j 2 ] 

* 2 4 i:i *)tmzti2>o 
[0 0 7 9] MUtltZZlzm^tzflLnrnfefclt* 



1/2 
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*izfrfrti* -Jfi«l 1 8i:fi*ot*B2 5 0±£il 
«1 1 8i:i »)R**3ftTR**jfcftai»3 6i:AW 
U Mi*2aLt*S 1 4 H|p]^oTjfeB2 6 0_L£ 
it*, *«1 4"CEWLT#I&2 6 OiSrBSoT, Vf- 
A • ^^'J 7 ^ 6 0 tc J: i?R*fSitT«fft9ti: LT£|} 
36«WS3 6UASti-4<, WAS*3t«iE»3t«Hi»3 6 
■CT^L^-9 0 
[0 0 7 5 ] CO^WT^RI^iiS^M^- J:^> 

io [0 0 7 6] U-^jfea-riiJRMS^Jta^MT*^- 
K iz is v> T * & 8EMiri*fti]ffi 2 *i X v > £ o T\ jfi 

[0 0 7 7] iB«<P«5g 
il 4 tC-7^^0/hS4ffl»2 7 O^ffiBISr^i-o 11 
«2 7 2 (i^T** *K »2 7 4 <7>®«*«|#Jo T 
v»£o fl*S2 7 4 li, ^nAi/j(if|feo#iH-T*JKSEStL 

v^^fflai* 2 7 6T'34S^ffl^1-^o JSLTUffiSi" 

^i^:, aaoiaij5E(i««, ipi. *2 7 4 *stwfi- 

^>£6St2 7 8OiB0^^fflv^tL^o *S*fliaijS2 7 

*0«*}ftffl,iStetkl«»0a*ii* (convolution) T*> 

Ell 4 U^i-J; -9-4iiaot&-&tc«i, 1*5e<0W*WH1* 
oaJK«i^O«2|s:}ftUJ*3&^»2 7 4 C0ffl38i-C<7?aa: 
K«^H»r*So ISoT. A2 7 4 (7)i5<(7)S^l 
30 ^;jfiai^2 8 0X(*2 8 2 coaa«i, -e-^)^^f>«R3 T 

>t^-^24 (HI) "C«*ft#BB»ft*i-&iklw 
iOflibMo IOi ^ ^«*JftUJ#,2 8 0 . 2 8 2(7) 

2 8 0 t«R*am^2 8 2 k<7)£ggt£ a, ^JS2 8 4 * 

[0 0 7 8] 
[»4] 



u s *> tix ffitt k co«#r- it x »3ta<^ (U iff * f 4. i: 

[0 0 8 0] a±U»4 Lv^ft«i:*^v^T*«BSr 
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tt If, #«9J US**** & SE J5R i 1JU x. & - 4: ** 

*« * »5 1 L ft v * t8! tr J: ? , £ jfcffl ^ J: 9 ft mM<o 
ttffi«3 4 *fflv^#*>l9U, ^BffitfMM, 5 7 9, 

-^tzi: »jX«li*InIOT*1t^*«*tL*o fi^T, 
OT^ffl#ft!ft^] 

[02] n 1 iZT^Ltzyt^^y^^-r^^ x l < 

[B3] ?<i ifi L^ittt-T^^S^- KKJflv>e>ft& 
[14] ^>f i:7*-*^-*i*itt!rr&1 
[95] ift^A^v^xAlcfflv^tL&i 
[B6] Slft^y^fACfflv^ii^fi 
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[07] XY^f--y*-»WfBL-C*i-»ttiao 

imS) X Y*-r- y(0 7 A «0I*lSf|51»it*^i"ia 7 
c7>*g 8 — 8 Cf&o7tBfEI2o 

[H9] X Y^f-y07 U-^OgUOSB^OrtSBfltii 
«r^-tg| 7 Oi»9 - 9 tcj&o /jtSfffiUo 

[Ell 0] tt*->7 hSa-7^^4-ffi*LT^1-||ffffi[lS 

[ill] »«fflS-=e- K-e-^^^ kiEffitt 

[mi 2] »ffl#«^jp$o«mufflv^tL&»isiwiw 
[eh 3] &&±Rvmmom%$:m^tz*:- Kt;£; 

#ffi#ft<DJf S ic fl§ 5> ft * jfc^S:* ^ v x 
[Ell 4] StS^ISft ^ 1^ t ^ /: *6 «7) W&io 

7-^, 2 2-^81, 2 4 n >bf -a.-*, 2 

20 e-^-sK-K, 3 4-»«36«ffi», 3 

toS. 2 1 0-T^n^#ffittfflS. 2 1 2-»*KJ: 
>9»J!»*ii&fllgS, 2 14-A/DfM, 2 16- 
i>3-^, 2 1 8-T*> ? ^;i'fi«-7>f ;v?o 



[Si] 



[05] 



I 8 



22 



20 



24> 



208. 



IO 



66 



ir 



40,42 



82 



36 



00 1^60 35 

4^'«- - 



84 
34 
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[13 6] 



[19 3] 



[14] 



[19] 
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[Ull] 




[HI 2] 



&mm - 



209 



210 



214 



A/D 



218 



y 4 n>9 



208 



7 



^2.6 , 



•20^ 



[114] 



(16) 



6-294750 



[013] 



lie ii2 j io 



38 56 





95376. h >M . 7 V ^ h • 
h 34669 

94539. 7 K>K ^-f>K<;l-- 
r 46612 



95120. ^> • *4r. 7Uy h • ^~ h • 

K7>f"/ 7049 
(72)5&0J3# * 7n>f K * ^/s 1 >a 

7>U*^*H, ^>#>W 48105. T 
K7 > • T^- Y * > h 313-1. - 

y y - . d - K 2222 
(72)369^ -7^T^;V * - - 7i>( > 

94040. -7^>-r> • If j--. 7U-7 
'J - • 1909 



